A theoretical and experimental evaluation of imidazolium-based ionic liquids for atmospheric mercury capture.
In this work, the capacity of three different imidazolium-based ionic liquids (ILs) for atmospheric mercury capture has been evaluated. Theoretical calculations using monomer and dimer models of ILs showed that [BMIM]⁺[SCN]⁻ and [BMIM]⁺[Cl]⁻ ionic liquids capture gaseous Hg⁰, while [BMIM]⁺[PF₆]⁻ shows no ability for this purpose. These findings are supported by experimental data obtained using particle induced X-ray emission (PIXE) trace element analysis. Experimental and theoretical infrared data of the ILs were obtained before and after exposure to Hg. In all cases, no displacement of the bands was observed, indicating that the interaction does not significantly affect the force constants of substrate bonds. This suggests that van der Waals forces are the main forces responsible for mercury capture. Since the anion-absorbate is the driving force of the interaction, the largest charge-volume ratio of [Cl]⁻ could explain the higher affinity for mercury sequestration of the [BMIM]⁺[Cl]⁻ salt.